AFM measurements
FeCr film coverage on FTO substrate

Figure S3: Analysis of surface coverage of FeCr films from raw SEM images (left). The MATLAB image processing toolbox was used to convert the SEM images to binary images to separate the FTO layer (pixel value 0) from the FeCr layer (pixel value 1) (right
Tunnelling AFM (TUNA) measurements
To test the conductivity of the FeCr layer, tunnelling AFM (TUNA) measurements were carried out. Fresh FeCr films were prepared on a FTO/glass substrate under identical conditions to those used for the bilayers. The films were rinsed with deionised water (bubbled with N 2 ) and dried under N 2 flow. The TUNA measurements were carried out in air using a titanium nitride AFM tip. A voltage of 200 mV was applied between the FTO substrate and the AFM tip. As the tip approached the surface, the current tunnelling through the tip was measured. This therefore made it possible to measure the conductivity of an individual crystal between the FTO and AFM tip. This measurement was carried out on six different positions on the FeCr film. The values were very similar for all positions and an example is shown in Fig. S4 . The average peak current for these measurements was 285 ± 50 fA. The size of the FeCr crystal grains was approximately 600x600 nm the height was ca. 400 nm. The estimated conductivity was therefore on the order of 10 -5 to 10 -6 S/m. Scaling up the measured current for the total (estimated) number of grains in the whole film gives a current on the order of 100 A, which is comparable to what is measured in the electrochemical measurements. 
Electrochromic switching
